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Abstract
Introduction. Lifestyle factors, as eating habits and physical activity, are associated with 
health and productivity of workers. The aim of this study is an assessment of lifestyle of 
the employees of an international company of household items.
Methods. 291 (170 female, 121 male) employees underwent body composition assess-
ment and completed two questionnaires (International Physical Activity Questionnaire 
and National Institute for Research of the Food and Nutrition).
Results. The weight status of the sample is at the upper limits of normal weight. Prod-
ucts based on cereals are consumed about once a day, fresh meat 3.0 (0.0-12.0) per 
week, fresh fruit (5.0, 0.0-25.0) and vegetables (6.0, 0.0-14.0) less than one serving a 
day. No vigorous physical activity is performed (0.0, 0.0-240.0 min/week), moderate is 
performed 30.0 (0.0-450.0) min/week and only 106 subjects were aware of the number 
of daily steps.
Conclusions. Job duties can have an influence on the daily habits. Workplaces have 
great potential to change personal lifestyle choices and a preliminary assessment should 
be performed in order to propose a tailored intervention.
INTRODUCTION
A significant proportion of current healthcare spen-
ding is attributed to non-communicable chronic disea-
ses such as diabetes, cardiovascular disease and cancer 
[1-3]. An incorrect lifestyle, in terms of unhealthy diet 
and physical inactivity, is associated with the possibility 
of becoming overweight or obese: all of these are reco-
gnized risk factors associated with chronic non-commu-
nicable diseases [4, 5].
An unhealthy lifestyle reduces physical function, 
which negatively affects work performance, decreases 
quality of life and increases the use of analgesic drugs. 
Therefore, these factors can hinder individual opportu-
nities to extend workers’ active working time and at the 
same time increase the number of days of absence from 
work due to illness, reduce productivity and can lead to 
a premature loss of experienced workers [6].
Lifestyle-related risk factors are changeable, but 
achieving a substantial change in daily habits is difficult. 
Workplaces have great potential to change personal li-
festyle choices: people of working age spend much of 
their active time at work [7].
Employers are responsible for the health and safety of 
their employees, but at the same time, they are intere-
sted in reducing employee turnover, increasing produc-
tivity and thus ensuring that the worker has a regular 
commitment [8].
Shift workers are a particular category at risk for chro-
nic diseases. They are particularly exposed to weight 
gain, type II diabetes, coronary heart disease, stroke 
and cancer [9]. Shift workers are more prone to physi-
cal inactivity and unhealthy diets [10].
It has been shown that an appropriate initiative to 
promote a healthy lifestyle in the workplace has increa-
sed health, increased productivity and had a good cost-
effect ratio [11, 12].
The aim of the present study is that of a preliminary 
assessment of the lifestyle, in terms of physical activity 
and nutrition, and the resulting body composition of 
the employees of an international company of hou-
sehold items on the Italian territory.
MATERIALS AND METHODS
Study population
In order to investigate lifestyle and resulting body 
composition in a large distribution company speciali-
zed in the DIY sector, a group of employees are volun-
tary enrolled in the study during a medical evaluation 
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performed within the workplace. The subjects were en-
rolled consecutively in the period May-November 2018 
and the inclusion criteria in the study were to be an 
employee of the company that requested the study. 
After receiving written informed consent, all subjects 
underwent a voluntarily assessment of body composi-
tion and were required to complete two questionnaires. 
One regarding the daily physical activity (International 
Physical Activity Questionnaire, IPAQ) and the other 
about eating habits (National Institute for Research of 
the Food and Nutrition, INRAN). The study was car-
ried out in conformity with the ethical standards laid 
down in the 1975 declaration of Helsinki and was ap-
proved by the local ethical committee.
Procedures
Questionnaire
International Physical Activity Questionnaire (IPAQ)
The purpose of the questionnaire was to provide com-
mon instruments that could be used to obtain interna-
tionally comparable data on health-related physical 
activity [13]. The question asked the time spent being 
physically active in the last seven days. It consists in 
four sections: 
1.  Vigorous physical activities: minutes per week. 
These activities refer to activities that take hard 
physical effort and make you breathe much harder 
than normal. 
2.  Moderate activities, but not walking: minutes per 
week. These activities refer to activities that take 
moderate physical effort and make you breathe 
somewhat harder than normal. 
3.  Walking: minutes per week and number of daily 
steps. This includes at work and at home, walking 
to travel from place to place, and any other walk-
ing that you have done solely for recreation, sport, 
exercise, or leisure. 
4.  Time spent sitting, including reading, watching 
television, studying and playing video games: min-
utes per day.
National Institute for Research of the Food and Nutri-
tion (INRAN)
Questionnaire assesses eating habits in relation to 
the frequencies of weekly consumption of food groups 
[14]. Food groups were: cereals and derivate, packaged 
cereals, fresh meat, preserved meats, fresh fish, milk or 
yogurt, cheese, fresh fruit, dried fruit, vegetables, le-
gumes, eggs, dessert items, sweetened beverages and 
alcohol.
Body composition analysis
The study of body composition attempts to partition 
and quantify body weight or mass into its basic com-
ponents. Over the past century, many techniques and 
equations have been proposed, but all have some inhe-
rent problems: to date, there is no universally applicable 
criterion or “gold standard” methodology for body com-
position assessment [15]. The methodology used for 
the assessment of body composition was in accordance 
with our previous study [16], and taking into account 
the integration of anthropometry, circumferences, skin-
fold thickness, and a whole body bioelectrical impedan-
ce analysis.
Anthropometry and skinfold thickness
Body Mass Index (BMI, kg/m2) was calculated from 
body mass and height. Skinfold measurements are wi-
dely utilized to assess Body Fat Mass (FM). The same 
operator pinches the skin at the site to raise a double 
layer of skin and the underlying subcutaneous adipo-
se tissue, but does not pinch the muscle. The calipers 
(Holtain, Limited Tanner/Whitehouse Skinfold Cali-
per) are then applied 1 cm below and at right angles to 
the pinch, and a reading is taken in millimetres (mm). 
The mean of three measurements were taken in seven 
different anatomical sites around the body (triceps, bi-
ceps, sub-scapula, suprailiac, pectoral, abdominal, an-
terior thigh) [17]. The sum the seven sites (total skin-
fold) and their conversion into a percentage (FM %) in 
kilograms of body fat were calculated. To convert the 
skinfold values from millimetres to a Fat Mass percen-
tage, the average of the reported values was calculated 
using three different equations, as stated in the litera-
ture [18-20]. 
Whole-body bia
Whole-body impedance (BIA 101 Sport Edition, 
Akern, Florence, Italy) is generated in soft tissues to 
oppose the flow of an injected alternate current and 
is measured from skin Ag/AgCl electrodes placed at 
fixed-distance (5 cm) on the hands and feet. The de-
vice emits an alternating sinusoidal electric current of 
400 mA at an operating single frequency of 50 kHz (± 
0.1%). The bioelectric parameters measured are Resi-
stance (RZ, Ω) and Reactance (XC, Ω). RZ reflects the 
amount of body water and has a reverse relationship 
with the opposition to an alternating current, while XC 
is the capacitive component of cell membranes: there-
fore, changes in impedance measurements reflect chan-
ges in hydration and cell mass [21]. These parameters 
were normalized according to a subject’s height (RZ/h 
and XC/h, in Ω/m) in order to consider the different 
conductor lengths. Additional parameters were: Phase 
Angle (PA in degree, as ratio between RZ and XC or 
between intra-and extracellular volumes), Body Cellu-
lar Mass (BCM in kg), Total Body Water (TBW in L 
and %), Extra Cellular Water (ECW, % TBW and L), 
and Intra Cellular Water (ICW, % TBW) and Resting 
Metabolic Rate (RMR, kcal).
Statistical analysis
Data are expressed as median (minimum-maximum 
value). The Shapiro-Wilk test was used to assess the 
normal distribution of data. Due to their asymmetric 
distribution the Mann-Whitney’s U-test was used for 
comparisons of continuous variables and the Chi-squa-
re test with Yates’ correction or Fisher’s exact test were 
used for comparisons of categorical variables.
Correlations were tested by Spearman rho coefficient 
analysis. All calculations were carried out with IBM-
SPSS® version 25.0 (IBM Corp., Armonk, NY, USA, 
2017). A two-sided p-value < 0.05 was considered si-
gnificant.
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RESULTS
291 employees have been evaluated (170 female and 
121 male). 71.1% were generic sales staff, 22.8% tech-
nical office staff, 5.2% settlor and 1.5% visual merchan-
dising employees with no difference between sexes and 
26.5% are smokers. 
The weight status of the sample is at the upper limits of 
normal weight, the males have a significantly higher va-
lue than the females (p < 0.001) and their median value 
places them in the overweight condition (Table 1). Body 
composition analysis shows average parameters in the 
normal range, however the high standard deviation of 
these values describes a high inter-individual variability. 
Eating habits report that 6.5% follow a diet, 18.2% 
have a food intolerance and 36.1% take a food sup-
plement. 7.9% do not have breakfast and 10% do it 
at the bar. Regarding lunch, only 59.5% can consume 
it at home, in addition, however, 25.8% of employees 
take advantage of the canteen. Therefore 14.7% must 
be organized differently (5.2% goes to the restaurant, 
5.2% to the bar, 1.7% to fast food and 2.7% skip the 
meal). The dinner habits are more standardized, 97.9 
% consume it at home, while the remaining 2.1% is of-
ten at the restaurant. Females are more used to making 
mid-morning and mid-afternoon snacks than their male 
counterparts (females 46.5%, males 33.9%; p < 0.05). 
The results concerning the weekly frequency of con-
sumption of the food groups is shown in Table 2, no dif-
ferences between the sexes were found. Products based 
on cereals are consumed about once a day, fresh meat 
3.0 (0.0-12.0) times per week, fresh fruit (5.0, 0.0-25.0) 
and vegetables (6.0, 0.0-14.0) less than one serving a day.
The results relating to the physical activity question-
naire are shown in Table 2 and no differences were 
found between the sexes. No vigorous physical activi-
ty are performed 0.0 (0.0-240.0) min/week, moderate 
30.0 (0.0-450.0) min/week, only 106 subjects were awa-
re of the number of daily steps (10000.0, 0.0-23000.0).
Relationship between job duties and lifestyle habits
The job does not affect the likelihood of smoking; ho-
wever, it influences the habit of making mid-morning 
and mid-afternoon snacks and the place of consumption 
of lunch. Visual merchandising employees and technical 
office staff make snacks more regularly (p = 0.004), ge-
neric sales staff can often have lunch at home (72.6%) 
while visual merchandising employees use the canteen in 
75% of cases. There are no correlations between the work 
task and body composition or between the work task and 
the frequency of consumption of certain foods. It also 
does not affect the amount of moderate and vigorous 
physical activity during the week. However, it influences 
the number of steps (or in any case its knowledge) and 
above all the hours spent sitting: generic sales staff are 
those who are less seated during the day (4.00, 0.0-20.0 
hours/day; p < 0.05) and make the largest number of 
steps (10000.0, 1000.0-23000.0 steps /day; p < 0.001).
Relationship between lifestyle habits and body 
composition
The results about correlation between body compo-
sition and lifestyle habits were report in Table 3. In the 
sample of workers examined, the higher consumption 
of certain foods appears to influence body composition, 
Table 1
Body composition of total sample. The differences were report between genders. Data are expressed as median (minimum-max-
imum values)
Total (n = 291) Female (n = 170) Male (n = 121) p value
Age (years) 42.9 (21.0-66.0) 43.0 (21.0-58.0) 39.0 (22.0-66.0) 0.049
BMI (kg/m2) 24.5 (14.6-39.3) 23.3 (14.6-39.3) 25.6 (17.5-37.7) < 0.001
Rz/h (Ω/m) 285.6 (188.2-439.1) 326.6 (216.7-439.1) 248.9 (188.2-352.6) < 0.001
Xc/h (Ω/m) 33.2 (21.9-53.6) 34.7 (23.3-53.6) 31.3 (21.9-51.8) < 0.001
PA (°) 6.6 (3.9-9.2) 6.1 (3.9-8.8) 7.2 (5.4-9.2) < 0.001
FFM (kg) 53.4 (33.8-92.2) 48.4 (33.8-67.6) 66.7 (49.2-92.2) < 0.001
TBW (L) 39.1 (25.1-67.8) 35.4 (25.1-49.9) 48.9 (34.3-67.8) < 0.001
ECW (L) 17.1 (11.7-26.1) 15.8 (11.7-20.9) 20.2 (13.6-26.1) < 0.001
BCM (kg) 29.9 (16.5-64.1) 26.5 (16.5-39.5) 39.4 (26.7-64.1) < 0.001
FFM (%) 78.0 (50.9-96.5) 75.4 (50.9-96.3) 80.5 (65.6-96.5) < 0.001
TBW (%) 57.1 (37.3-80.3) 55.2 (37.3-72.1) 59.1 (48.2-80.3) < 0.001
ECW (%) 43.0 (28.8-58.1) 45.3 (34.5-58.1) 40.6 (28.8-48.6) < 0.001
ICW (%) 57.0 (41.9-71.2) 54.8 (41.9-65.5) 57.0 (41.9-71.2) < 0.001
RMR (kcal) 1622.1 (1256.0-2609.1) 1556.9 (1256.0-2609.1) 1777.2 (1330.6-2416.8) < 0.001
FM (%) 20.2 (6.9-36.9) 23.2 (11.4-36.9) 16.4 (6.9-30.3) < 0.001
Σ7 skinfold (mm) 132.2 (37.8-285.8) 144.6 (49.2-285.8) 112.5 (37.8-270.8) < 0.001
Legend: BMI = Body Mass Index; Rz/h = ratio between Resistance and height; Xc/h = ratio between Reactance and height; PA = Phase Angle; FFM = Fat-Free Mass; 
TBW = Total Body Water; ECW = Extra Cellular Water; BCM = Body Cellular Mass; ICW = Intra Cellular Water; RMR = Resting Metabolic Rate; FM = Fat Mass; Σ7 skinfold 
= Sum of 7 skinfold.
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in particular:
• packaged cereals reduces ECW (R = -0.139, p = 
0.018);
• preserved meats reduces FFM % (R = -0.117, p = 
0.046);
• dried fruit reduces TBW equally between the intra and 
extra cellular compartment (R = -0.127, p = 0.031);
• vegetables reduce ECW (R = -0.127, p = 0.031);
• legumes redistribute water by increasing the intracel-
lular compartment (R = 0.139, p = 0.017) and reduc-
ing the extracellular compartment (R = -0.139, p = 
0.017).
• Vigorous (R = -0.184, p = 0.002) and moderate (R = 
-0.127, p = 0.030) physical activity is reduced with in-
creasing age, relationships with body composition are:
• moderate activity increases TBW (R = 0.132, p = 
0.024) and FFM (R = 0.126, p = 0.031) and reduces 
FM (R = -0.129, p = 0.028);
• time spent sitting reduces RMR (R = -0.139, p = 
0.018).
DISCUSSION
Goetzel, et al [22] study on the general working po-
pulation suggests that workplace health promotion can 
improve health outcomes and productivity. 
The results of the present study show that the avera-
ge condition of the employees of this company is in a 
condition of general overweight, despite the young age. 
The differences in body composition between the sexes 
are physiologically normal; however, the males appear 
to have greater parameters than the female counter-
part. There is a high variability of body composition pa-
rameters, attributable to the habits that each individual 
adopts independently of one another, this is an aspect 
that characterizes the study of lifestyle.
Eating habits are not in line with international guide-
lines, if we compare these results with the guidelines of 
healthy and correct nutrition, it is possible to detect a 
reduced consumption of fruit, vegetables, milk, cereals, 
eggs and legumes. Above the guidelines are preserved 
meat, cheeses, dessert items and sugary drinks [23].
Also, the physical activity performed does not appear 
to be in line with the recommendations, the sample is 
described with a level below the recommendations sin-
ce the 150 minutes of moderate/vigorous physical acti-
vity are not reached. The number of daily steps seems 
to be in line, but it must be reported that only 106 out 
of 291 was aware of this value. 
Job duties can have an influence on the daily habits. 
In fact, this study shows how some workers manage to 
carry out the five daily meals more regularly (including 
snacks) and in more healthy places such as, for exam-
ple, lunch at home on a regular basis. Also, physical 
activity of each person is largely influenced by the job 
Table 2
Frequencies of weekly consumption of food groups and physical activity questionnaire divided between genders. Data are ex-
pressed as median (minimum-maximum values)
Total (n = 291) Female (n = 170) Male (n = 121) P value
Cereals and derivate 7.0 (1.0-32.0) 7.0 (1.0-32.0) 7.0 (1.0-30.0) 0.38
Packaged cereals 5.0 (0.0- 21.0) 6.0 (0.0-20.0) 5.0 (0.0-21.0) 0.15
Fresh meat 3.0 (0.0-12.0) 3.0 (0.0-12.0) 3.0 (0.0-7-0) 0.98
Preserved meat 2.0 (0.0-11.0) 2.0 (0.0-10.0) 2.0 (0.0-11.0) 0.39
Fresh fish 1.0 (0.0-7.0) 1.0 (0.0-7.0) 1.0 (0.0-5.0) 0.71
Milk or yogurt 4.0 (0.0-15.0) 5.0 (0.0-15.0) 4.0 (0.0-10.0) 0.31
Cheese 3.0 (0.0-15.0) 3.0 (0.0-15.0) 2.0 (0.0-11.0) 0.58
Fresh fruit 5.0 (0.0-25.0) 5.0 (0.0-21.0) 5.0 (0.0-25.0) 0.39
Dried fruit 1.0 (0.0-10.0) 1.0 (0.0-10.0) 1.0 (0.0-10.0) 0.13
Vegetables 6.0 (0.0-14.0) 6.0 (0.0-14.0) 5.0 (0.0-14.0) 0.18
Legumes 2.0 (0.0-7.0) 1.5 (0.0-7.0) 2.0 (0.0-7.0) 0.25
Eggs 1.0 (0.0-7.0) 1.0 (0.0-7.0) 1.0 (0.0-5.0) 0.17
Dessert items 4.0 (0.0-21.0) 3.0 (0.0-15.0) 4.0 (0.0-21.0) 0.90
Sweetened beverages 1.0 (0.0-21.0) 1.0 (0.0-10.0) 1.0 (0.0-21.0) 0.75
Alcohol 1.0 (0.0-14.0) 1.0 (0.0-14.0) 1.0 (0.0-14.0) 0.53
Vigorous (min/week) 0.0 (0.0-240.0) 0.0 (0.0-180.0) 0.0 (0.0-240.0) 0.92
Moderate (min/week) 30.0 (0.0-450.0) 17.5 (0.0-300.0) 40.0 (0.0-450.0) 0.13
Walking (min/week) 60.0 (0.0-800.0) 60.0 (0.0-800.0) 60.0 (0.0-600.0) 0.20
Number of daily steps* 10000.0 (0.0-23000.0) 10000.0 (0.0-19000.0) 10000.0 (7.0-23000.0) 0.57
Sitting position (h) 5.0 (0.0-20.0) 5.0 (0.0-20.0) 4.0 (0.0-20.0) 0.08
*106 subjects answered the question concerning the numbers of daily steps
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function, some job duties require prolonged sitting po-
sition (for example at the cash desk, or for an office 
worker on the computer), the tasks of others involve 
moving within the stores and in some cases also mo-
ving loads (sales staff). Therefore, even if it has been 
observed that the work task does not influence the per-
sonal choice of certain foods, it is possible to demon-
strate that in any case it involves a modification of the 
energy balance that could influence the resulting body 
composition.
The relationships studied in the present work between 
lifestyle and body composition show interesting associa-
tions, the current habits of employees in the workplace 
should undergo some changes in order to achieve he-
alth improvements. In fact, if those who have a seden-
tary job organize lunch with preserved meat, they will 
see a reduction in RMR due to reduced physical activity 
and a reduction in FFM for the choice of food: this 
will create a vicious circle that will lead to a worsening 
of the worker’s condition over the years. In addition, it 
is known that over time the vigorous activity naturally 
tends to decrease, therefore, it is necessary to set one’s 
habits early towards a moderate activity, to have habits 
consolidated later on. The other relationship found in 
this work confirm the recommendations on proper nu-
trition: favor fresh fruit and vegetables, dried fruit, cere-
als and legumes during the week.
Workplaces, as physical and social settings, have great 
potential for promoting health and wellbeing [24]: lite-
rature reports a positive impact of programs aimed at 
promoting healthy habits in the workplace, an increase 
in physical activity (including walking) has been repor-
ted in programs whose main purpose was physical ac-
tivity [25, 26]. Other interventions focused on dietary 
intervention reported an increase in the consumption 
of fruit and vegetables and a reduction in lipids [27]. 
These interventions reported a parallel improvement of 
the psychological state, of the quality of life [28], a re-
duction of absenteeism [29] and absences due to illness 
from work [30].
In particular a recent review [31] suggest that 
workplace healthy lifestyle interventions with a group-
based element can be implemented for shift workers by 
ensuring flexible modes and organizational level adap-
tations, and can be effective in promoting weight loss 
and physical activity.
The initiatives should be tailored according to the 
type of worker we need to improve, but interventions 
based on groups of workers with similar characteristics 
have the advantage of support among colleagues, are 
the most advantageous in cost-effectiveness and often 
are the type of initiatives preferred by employees to im-
prove the lifestyle in the workplace [32].
Interventions to improve the lifestyle require an ap-
proach that considers not only the characteristics and 
habits of the workers, but also the organizational de-
terminants that act as a barrier or facilitator in order to 
successfully implement [33].
In this context, a preliminary assessment of the life-
style of workers should be performed in order to obtain 
the information necessary to plan an adequate inter-
vention to improve physical fitness related to health of 
employees.
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